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•(«■«« : THE MANUFACTURING METHOD FOR AN ELECTROPHORETIC 



The present invention relates to a • 
manufacturing method for anelectrophoretic 
display applying optical polymer material. The 
main characteristic is that the charged pigment 
particles are confined with optical polymer 
material so as to achieve the object of 
e 1 ectrophore t i c display. In the manufacturing 
process, a first layer of optical polymer material 
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DISPLAY) 

is coated on an auxiliary substrate having a 
buffer layer for performing an optical 
polymerization manufacturing process. After the 
polymerization, on the first layer of the optical 
polymer material layer, the manufacturing process 
required by the electrophoretic display is further 
performed. After a second layer of optical polymer 
material is coated on a substrate required by the 
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electrophoretic display having a plurality of 
electrode patterns, by using a mask exposure, the 
optical polymer material is solidified to form a 
polymer wall, or a molding method is applied with 
ultraviolet irradiation for solidifying the 
optical polymer material so as to form the polymer 
wall. Next, in a hole formed by the polymer wall, 
the mixture formed by the charged pigment 
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DISPLAY) 

particles and a few amount of optical polymer 
material is filled, and the auxiliary substrate 
aligned with the substrate so as to perform the 
mask exposure polymerization manufacturing 
process. Therefore, the auxiliary substrate is 
combined with the substrate. Finally, the 
auxiliary substrate is stripped out so as to 
finish the manufacturing of a single substrate 
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DISPLAY) 

electrophoretic display. Furthermore, an 
electrophoretic display without a substrate can be 
manufactured. By applying a display manufacturing 
method according to the present invention, the 
number of the steps for the manufacturing process 
is reduced, and the conditions for the 
manufacturing process can be more easily 
controlled. In addition, the electrophoretic 
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display according to the present invention can 
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have various display modes. 
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# EMt 5fc ^ *n fl> ^ ^ 5 6 ' (polymer wall) ; % 5.H SI 



t ' ^ ?k ^ -a 5 6 ' #r IS fa #J 



•7V 



5\. fal 



rf 5 3 & 'J? 4 * * ^ # *4 m /£ #j ^^58 ; & & _h it ^ 

* ^ $ - ^56 0' ' 4^ m # - 

»£I B £ * £LB » '*L530' #* # ~ 4&560" fe. 

$ ■ - fe5 60' , i.^;|£JI'^^ - fe5 30' _h 3r it *f * 
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JL » fWil&W (9) 

*h & 5 ' ' 4l # & *L a : M i& $■ *h & 5 ' ' 4l & & u m. 4£ ' *»J ffi 

5 8 • A £ ^ * it 4& ^ - 4&530' ^1^^560" ; % i 
K ffl - # - ^530' & # — fe5 6 0 " 4l M % & & ^ > J. * & # 

4L^t#L^^^,^#/^^^^^ • it 4t fa % & ^ ^ 

6 # 4l ^ € #& ^.59 ; ^ iL ffl ' I'J & $ - ;|&530' 4l *i 
J# * fe5 0 * & m M 5 1 ' *p ^ /& J?. - &. 4g. * © t 4l € if 

a 1 1 1 4*4 o 

* A A ffl 5- # A M BJ 4fc * # t * m ^ n M & 2r & # 
t 3Lt foiH - *b i 3f $fc #J ± J£ 4fc J*, - & 4|. % fi 

U n ^ & ffl - itb ii ^ is] ^ $ - s. % ^ «fe m m % & z_ 

1*1^1 0 if&^^^Afflt ' >&. $ - $1 sjj & 6 0 _h ' 
U ft - J& m M 6 1 > J£ ^ & _L £ # # * ^##62 J. j-X f *b & 
5itfr : 9 ffl . % - m M * *L60 J:4L**^# 

# i4t^*5 # as jh- £ , * & £ & ^ # #6 2 m it & & & 
fa 6 2' ; Jj^Cffl • ^^-^^^^60Ji^^^^^62' 4l 

* Sj _L 4t t # 6 3 1 ; itb u$ Bp & /fc % - 6 3 0 #j f. # - 

^^D@t ' ^ # — *g 4* & ^.7 0 ±. f. ft - $$l m M 6 1 ' 

^ ffl - ^ ^ ffi sjj & ^70 J: t ife ?U # m m f ^ 7^5 
as JN- #L ' ir It 9t «. ^ # # 6 2 ^ 4b j& «. ^ ^ 6 2 ' ; ^ ^ F ffl » 
^ ^ ^ II ^ * ^70 _L 4L » ^ «7 ^ 62' 4L*ftJi|^f 
6 31 ; ^ A G ffl > £4*-&&^#sft66^35~JM^4k;&704L 
^ ^ ^ >f 62' ^631 6<j ^ © _t ; ^ 7^H ffl - % ~ ffi 3fy & 
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i » ®WifLW (10) 

^70 ft * A 4l > # #66 • «ift*Jp.***La*«li^ 
' j£ & 3£ ^ # #6 6 lIMt ^^^^#66' (polymer 

waii); # * i n ' ^*^*i***i7om^*^*^* 



>£ A. * & # ^ 



^ * it £ ^ # #4 m H & ^ ^^68 



*k 6 3 - 



6 6' ' ifr % tft 
ffl m * 6 6 1 % 
i& 1? m 'ik % fa % =- fa 6 6 0 4l U ft 0 

9 ffl ' 5MF * - ^630 ftl 1 % — *L660 Ji «■ * «. ift 
4f * * ; « ffl ' "it 4t * ^ *lL5 4l * * l a : «■ 5ft * ^ * 

5 ^ * * ft * ft ' ^63 > Pal I* *661 & 

6 i & *4 «f & /& #j a ^ 4^/ 6 8 ' > £ £ *s ^ £fc iM& $ 
- #1630 * $ fe6 6 0 J* ^ : « M ' * - fe630 * g -=- ft 



660 irUAtt^ ' J.*&^4L*«*t^63***4fca 



. > ^ ^ #7 ^ & X *4 * & # ^ # t *&■ ^ >& 6 9 ; 
9 SI ' *J ^ % .- fe6 3 0 4l $1 & & ^60 & a m M 61 > <fr M 

m % ~ ^660 ^ *g 4* & ^70 m m. m #6i » bp & & & & it 

® t j. a Pal BR -f- *>J ItfIII^. € flR ^ H ft *jl t «fe 
0 it a ^lit*^ + ' ii & * ^ ^ * ' 8'J >& & & 

£ # 44 #j $6 * ^ — 4& # -t ' *» ^ & & 4& ^ bb m 

SltJii^^fcJi - *H & -t - >x + 4f ^ M -L ^ Jl# S Ji - # 

*■ -L «, 4f % & % -t- ' ^*-tt*«ii*a«?Fg* 0 

g -fc A 51 M. % -t M 91 i% ^ ^ # 0 ^ € * 7F H U a& ^ * * 

^t*^Klt7F t ffl ' **L^^^'if«fe 4 @ ^ ' ^ 

#^^75^^^^^##>^^^*^^^ # ^ * ^ & *~ 
% %l 3- ffl Ok ' ^ Pal ^: -7- 4l «t f. » 
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i - &moLW (ii) 

f^JI-tABt ' & fc6Q-t ' ft # - A #r 

* 61 ' * _t £ 4* * * # *t 6 2 J. a * *b *5 ift e * * W 
M ; -fcB B ' * - *i * * fe60 # « * * 

&5 6<j A?, |t «. ' ♦ * & # #62 * 4b ^ * ^ &62' ; % -b 
Cffl"' ^ II ^ * ^60 _t 4L 4fc * 62' i*Slt^ 

t ^631 ; ifcb ?p & A % - ^6 3 0 ft ft ft • 

jtDB t ' -fc # — # * ^ 7 0 _L ft ft - «. * >f 6 1 ' 

j. ^ * .t £ # & r as ^ # #62 jt a * ^ **.5 it # * * » ^ ; 
% -tE ffl > 9 - M Jtt & fe70 _h 4L * * ^ # # «. s& # *b &5 # 
as «■ ' # 4& & * ^ # #62 m 4b /£ * ^ ^62' ; $ -t F B 
*s ^ ^ 41 & & ^70 _h ^ * ^ ^62' i*i6i.*^ttt 
631 ; JK-tGB ' «fe # - & at ^ # #66 ^ 9 — 4ft & ^70 ^ 
$^4foJt62'*f;l£63l6<i*ft-h; # -fc H B • Jj? 4i]§ J# * 
*L70 **^4L*as^*t #66 ' Iftift**.*.****.***" 
s£ ®l ' «. * & # #6 6 S 4b /& as. ^ ^6 6' (polymer 
wal 1 ) ; * -fc.I B ' * — * & ^ 70 ^ ^ * ^ It1 ^ * 
6 6' '35fr&mffl/fc#£;*W ' ^ * ^ ^ ^ ^ **• 6 3 
^ * ?£ ^ # # #r & #J ^#768 ; M * -b it # 'ik & 

% ~ *L66 0' 4l ft 4£ • 

% -t J SI • #W*-*L6 30«4^fc — te6 60' -b # * A 

* « it *t # * ; ■*= k a ' sfefi-*^*5^#**i» ; * -t 

L gj «ift*^Ml5 4L** ft * '4ft. ' « * & ^ ^ ^ * * 4 ^ 
6 3 $l >J? %_ % & # # ftf & & ttj %L %- 6 8 ' >t £. fa & & 4& 
% - fe630 H % ~ ^660' sfc A J* ^ ' -S- * & # ^ ^ t * ^ 
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- &WifLW (12) 

6 3 M & %. to £ & ^ & ' tl^f t^^IH-^l^f 
% fa. * * >&6 9 ; $ -fcM m ' *»J<*^-fe6304L*gfl*&*L60^- # 

& m % 6i > # *j m % ~ ^66 0' 41 # & ^70 m m.m Msi » 

^faUl^f fa#lt ' ii & ft RR -7- 4L m & ' WAI ! 

& >fe 41 «t * ° l§]till2.0^^Ife^#tT ' fl'J € * J£ 

H 3¥- *t 6<b # * ^ — to -L ' #-J *o ?T >l$ & & & 4l € * IM 7F 
H $k U ft -L > & **. _L > ft * * A 3& -±- * * ^ > ♦ 

_L & A 4f * # £ -L ' fl> /& - Pit * Jtt 41 € * iS TP H * ° « 

i^ii^^-i^^fm^Jt ' * «. ^ # *4 # « ^ ;t ^ 

4t * ^ &t fla ( photocurab 1 e resin ) ; ^ # a ^ ^ $fc fr\ 4i "t 

* IS 7F ^ t ' & 35. ^ # Pc 4i ^ #7 # * & *. # ^ * & 

& % & ^- : & %l ft & & ' itt » & %l a a B # m & * m 

# • ' # *T a * *f ffl 

^ ^ ® (closed matrix polymer wall) & W 3fc ii £E 
P# ?£ ^ >|l (non-closed matrix polymer wall ) 4itfi^ 

^ ® 4i & ' a m & fa & & m & m m' t *b & * * it & 

tiL 9t X & # # EI 4b ?£ ^ /£ * ^ #/ 4i ir & # » % - jj & > ^ 

ii Ii I s i f 1 fe I ^ f i ° 

#*-it^t7lQ^-^^^>^*f^4i|i^^.^ • a it I'J 1E « \ 
jf g ■« 5F i i fid ; ffij ^ — * f ^- 4S. 41 ^ & ffl M # #> ^ 
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i > ytm&m (13) 

^ % m ' *t ^ € J& 4l # f m % % I® M % lb to ( I TO ) & & 
^^r-^#L*-^°^ (PEDOT ; 

polyethylene-dioxithiophene) ^^^^r ° ^ H H 
^fet^.ff^# # # & * ^ *I -14 # *4 

(PE/PEWax) * m m ffi m - ^^b%'(Silicone) - m, # 1 1 
(Teflon type) f # # * ° 

■jl & m n it fa w + ' -r«4L^.&^4L-^«*iL 

# # # i 02 - II 7F ^ ^ m a BL M A % i g -I i ° 
■J^fMH^&^^^&t^Cin plane switching)^- # ^ -f- 

® t ^ # # ° m ^ ^ fa w %m.^m^m^^A^^n^ 

(roll to roll) m^^^t^H^H^m^ - 4 * & ft 

a _L A ^ # B ^ t & $1 ^ i f , ii ^ * *¥■ tft , ^.j % 
J: il I f f f S & #f *fe ft M 4L JfL * a B a II n m a 

*SiittJ.i^ilffl*M^i7Fil|[iti. ' # it $«J $k ft 

%&£&^&%fam^m£ l tkm3L&m • jl it & £ & je. * 
& #2 ^ # t *t -7- .a. it % # # ^ m- & & $j & % n o 
m ±- m m. ' itfrm^&&®w% * m g§ & it @ 

JBl *h $t _L Mf %L t t fa it & te. ' ^ A JL # ^ *»] ft If ' JL 

& s iHr ® .h itr m & z~ *f # a £ • £ # ^ #r ^ #•] ^ # 

# ' 1 ft ^ t it! t f ° 

■fc ^ _L ^ff it * ' f -I 4 t ^ t f ^ f?'J ^ £> ' t ^ 

^ « 4l pr< ^ # fin ^ fa ^ $i m ° ^ x /l & # m t * 

#'J m M ^ Ml # * 'fb ^ # # ' fc & b it ^ 4 ^ ^ # B ^ -f- #'J « I. ^ 
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^ ffil 5 

* —A m M. % — M BJ #, * # B ^ it ffl * - & t * II 7F H 

l£ ift 2r * $ - If «fe frj ^ %. m * ffl ; 

I it ^ ^ ^ ^ - t ^ ^ f fi t I ; 

* EJ A n 5- $ L ffl #, £ # ifl it ffi ^ £ - & % & ^ ii 

I iA | 5. ^ £L « #, I, ^ f 1 ffl ^ ^ - I. t * IS ^ fi 
IH it 3r * * $ m f W 4l 3£ a. ^ * ffl ; 

% ^ h m £. % m & & & w m m & & % v% m n u 

*>A«J.^^MlB^^^^^^ffl^^^4g.^^j«^:||jji 
[ # ft «, ] 

1 & >fe ; 

U$^## ^ ; 

3 77 ; 

4 jfe JfL ; 

5^5' » 5 * ' t ft & ; 

2 0 * ^ || iL te. ; 
6 *t ft * *b & ; 

2 1 >lMjMt >i ; 
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5 0 $f * *l ; 

5 1 & #f * ; 

5 2 & # ^ *t *t >* ; 

5 2' & 4fc 4b *h > 

530 - 53 0' £ - #L : 
5 31 t ^ » 
5 4 & #L ; 

5 4 o % m m M ; 

5 6 & '?£ # *4 : 

56' - 56' ' %. & H & ^ #7 ' 

560 - 56 0' - 560'' ^ — *L : 

5 61 p-i ft -7- ; 

5 7 - 5 7 ' * * : 

5 8 -58' ')? 4 & ft ^ # JN- & # 

5 9 #J ; 

61 tftl ; 

6 2 & * ^ # & ; ■ 

6 2' * ^ ^ 4b #7 : 
63J*-&^^^€**^' 
6 3 0 ^ - & ; 

6 3 1 t ^ ; 

6 6 jfc 3fc ^ # #4 ^ ^ ' 



#fc ^ & 



HI 3, ffi JMMH 

66' * 66' ' $5. & m «. ^ #7 ; 

660>660'^-fe; # 

6 61 na rr -f- ; 
67 & * ; 

6 8 ^68' ^*&^^#*4!^^€*A-3 L -^ ^ #7 : 

6 9 b b b ; 

70 $ ~ & & ; 

8 o >i ^ Jtt f. ; 

90III f - 




- ft t m n ^ 3- * . 
mif % - fa u m ' ^ ^ - ^ # 

* * ^ # *4 jfc ^ a # ^ & # 

it % ~ fa %i m > .$p & - a % 

& # # & ' & *'J ffl ^ 3- # Tfe. 

^(polymer wall) » ^ 
it 4f IS $ - fa M i& % — M 

* fa m ^ - *t # # & & 

i& & fc *l m ft & & & ' it & 
IH ^ # ^ 4a a- & ' ft 

' it & m n m & 
^ % & m TP n - 

tHE*$^# # # % It 4b * 
resin) 0 

*»**fr##ijjLifi«i*msfc*-i 
& m m &fa ° 

^ t t # *»J ie, SI H 3 Jft m idt 4L 1 

tlllt^Ifeilfei ' £ it 

* & # n *i it iii 7F a §0 
> t *t *«j i& hi $ 1 ^ m it ^ 1 



a «r M *L m & & fa _L §fe ^ 
& 4b ; 

€ m $ 3k fa tk i$ Jt %. 

ft £ ^ # 44 >t £ SI 4b ^ 

* & * ^ # #J Sg, ^ #7 ' 

is. m ' m t% m & & fa m 

M m. ' ft # m m & ^ fa & 

*t * 

& ^ ^ # t *&. -f- * 

* *•] ^ ' ^ /fc v 4- - & fa 

l m it m M. & & ' & 

& #f ftn (photocurable 

i •>% m ^ n %i it ^ ' & 
t ^ m ^ B B a ^ - m a f 1 

£ m ^ b u ik ^ & ' * 

o 

E >>1c IS 7F H HL & 3r & ' * 
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* - f KMMHlfclfi 

t « n ist # # #> % % % m • 

6 . *» t it * *•] $e, ill * 5 m m at ^ € * is ^ n u it ^ ' n 

& % m % % m $h lb to I TO & n- £ % 4 £■ "^PEDOT 

( po 1 y e t h y 1 e n e - d i ox i t h i oph e n e ) ° 

7 . *» t tt # *»j n, m % i *ft m it ^ -t * is n $l ^ ^ ' * 

a #f # # & * Z> « «L * '14 # *4(PE/PEWax) * At 
m Mi & - J^Mb^CSilicone) - M. % II (Teflon type) % 

u m ' ■ 

8 . *o t f I if'J fi 1 $ 1 Jft flf it ^ % IS II %. it & ' % 

# % m m % z~ 9i ° 

9 . *o t It *'] fe.Hl % 1 3fi #r it 4L t * IS II $L it 3" ' * 
t * t$ # — m *JL t * 35. ^ # W % & & & f (Polymer 
wal 1 ) ^ * s£ ffl & ^- # ^ fl *JL * ^ $L 3r 5$, m & 
j& * ° 

1 0 . -kv t ft # *>J & m $ 9 'm it € II H $L it iT * ' * 

t^li^^Ta^^jfeJia* s& At *b * a* it & * 

11. *° t tt # >J IE, SI # 1 J I #T it ^ % IS H U it # 

t * ^ ^ # # f i f ^ f #• ^ *t M 14 m & fti ^ ® 

(closed matrix polymer wall) ° 
1 2 . *i t It # #'J le, ' ffl % \ ft it ^ % >4 IS H U it ^ * 
t**^*t*H^A^-*^*^* W A t4 ^ * * ^ * 
(non-closed matrix polymer wall ) ° 
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13. ^ f f # 

€ *t «. 

14. -k* t tf # 4'J 



1 5 



- It € * II 
it 4f I - 4& 
^ * * ^ 

* * ^ # 

a t ^ & 

±. ; m & 

(polymer 

a & m *~ 

* IS jffi. 
& IS * 

-7- * >fc # 
^ 4fc & & 

1 6 . *o t *fr # 4'J 

* t m & % 



& # 



7F 
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4& J* 
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4k 



II 3| ^ il ^ f * i ^ i f ;i . £ 



I 1 3 

44 



K at 



^ 4b 
4& II 
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# *4 
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^ # 44 ft. 
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( photocurab 1 e resin ) ° 
1 7 . *• t ft * #J $& HI % 1 5 Jl fft it ^ t >*■ il H £L at 2r * • 

* tiil*&fe^*fe ' * t & 3*. Jft ' B B a # ' - It 

a & * m m * *i • 

18. *» t ffr * #'J f& ffl £ 1 7 *I #r it 4l € * $1 ^ H *L it # * ' 

* + tt*i#**l*&*i-fc- ' ft *ft - ^ ^ & ^ ^ 0 * * °^ 

* & ^ «■ >f 11 ^ & ' # it « ^ § # o 

1 9 . *n t tf 4- #•] J£ HI * 1 5 ij| #f it ^ € IK ^ H *L it 3" * • 

£ € *S SI # # *4 4& & # t m ° 

2 0 . *o t tf * *»J ie. HI * 1 9 * #r it t IK >f 3 $L it 2r * ■ 

t£ ^ t JK % h #8 ^ a ^fb #7 I TO & £ . & £ *L & S 0 ^ 
PEDOT (polyethy lene-dioxi th iophene) ° 
21. t tt * #'J ie. SI # 1 5 I9f it ^ % * II H ^ it ^ ' 

* & «f Jf. # # A & # & St 7 K *t # *4(PE/PEWax) > 
-R: £fe m ffi & ' *$Mb4fc(Silicone) - iH#j|i(Teflon 
type) f # # « 

2 2. *o f tfr 4M»| & ffi * 1 5 *M m it € * II ^ H «. it 2r ' 
^■t^t^^-fe^a^-^t ' It & - * tg II # * 
_L $L ^ t ^ K $ 4l # 3$ ° 

2 3. *• t It *»J fe, SI $ 1 5 Jft #r it ^ 1 * « ^ H *L it ^ * 1 
^ t * « % ~ «L «. * t * «. ^ *t *t ^ * * ^ ® 
(polymer wal 1) i ^ ft. ffl ^ll^l^Itil 

m >sr ^ m ^ ^ * • 

24. f tt # 5f'J $E, SI % 23 OS #T it ^ € m 7F It U it ^ ' 
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* tit **■]*£ ffl 

& f t% % ^ & *r m & fa i& & & & flfc «■ # *b & * ^ /£ ^ 
& * ^ *t a it & /£ & ^ #j ° 

2 5. -k* t * ■* *'J la ffl JM 5 Jfl ^ i& € 

* t & & ^ # ^ & ^ ® ^ ^ 
(closed matrix polymer wa 

2 6. 4° t tf * #•] la HI % 1 5 ^ #r ^ ^ € «' it 

(non-closed matrix polymer 
2 7. t tf % #'J la IS %1S &.ffr & 
% t *S * & ^ # # «. ^ & # * 

# IE #t ^ & j& 0 
2 8. t tf * *'J la SI $ 2 7 *ft ^ i£ ^ € «R ^ H 
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